Effects of chronic prenatal ethanol exposure on NMDA receptor number and affinity for [3H]MK-801 in the cerebral cortex of the young postnatal and adult guinea-pig.
The objective of this study was to test the hypothesis that chronic prenatal ethanol exposure (CPEE) produces changes in the number and/or affinity of N-methyl-D-aspartate (NMDA) receptors in the cerebral cortex that are developmental-age-dependent. Timed, pregnant Dunkin-Hartley-strain guinea-pigs received oral intubation of one of the following regimens, given daily as two equally divided doses 2 h apart, from gestational day (GD) 2 to GD 67 (term, ~GD 68): (i) 4 g ethanol kg(-1) maternal bodyweight; (ii) isocaloric sucrose with pair feeding; or (iii) water. Maternal blood ethanol concentration was measured on GD 57 or 58 at 1 h after the daily dose, and was 51.1 +/- 8.5 mM (235 +/- 39 mg dL(-1); n = 8). At postnatal day (PD) 11 (pre-weaning) and PD 61 (adulthood), body, brain and cerebral cortical weights of the offspring were measured. The number of NMDA receptors and their affinity for [(3)H]MK-801 were measured in a crude cerebral cortical membrane preparation using saturation isotherm analysis to determine the B(max) and K(D). Chronic prenatal ethanol exposure decreased offspring brain and cerebral cortical weights at PD 11 and PD 61. At PD 11, there was no CPEE-induced change of [(3)H]MK-801 binding characteristics in the cerebral cortex. At PD 61, both B(max) and K(D) for [(3)H]MK-801 binding to cerebral cortical NMDA receptors were decreased by CPEE compared with the isocaloric sucrose/pair-fed and water treatment groups. Loss of cerebral cortical NMDA receptors and increased affinity of the remaining receptors for [(3)H]MK-801 in the adult guinea-pig, compared with no change in the number or affinity of these receptors in the young postnatal offspring, demonstrated that the effects of CPEE on these ionotropic glutamate receptors are developmental-age-dependent.